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Lung resections after pneumonectomy have been described in the literature as a treatment option for patients with metachronous or metastatic bronchial carcinoma. 1 With the increased use and advances in extracorporeal membrane oxygenation (ECMO), a case of anatomic segmental resection via thoracotomy after contralateral pneumonectomy on venoarterial ECMO has been reported. 2 With the aim of further reducing the invasiveness of the procedure, we not only used a single-incision thoracoscopic approach for an anatomic apical segmental resection in the following case but also reduced the invasiveness of ECMO by using a single cannula venovenous ECMO.
CASE REPORT
Written informed consent was obtained from the patient. The now 60-year-old male patient was diagnosed with intimal sarcoma of the left central pulmonary artery in 2003. The tumor was resected with an extended left-sided pneumonectomy with resection and subsequent bioprosthetic reconstruction of the pulmonary valve on extracorporeal circulatory support in 2003. In 2016, a solitary pulmonary nodule measuring 2 3 3 cm in the central aspect of the superior segment of the right lung was seen (Figure 1, A) , and bronchoscopic biopsy confirmed the diagnosis of a metastasis of the patient's known angiosarcoma. Further metastases were excluded by positron emission tomography (Figure 1, B) . In regard to the patient's excellent condition with a cardiopulmonary exercise test result of a maximal oxygen consumption of 24 mL 3 kg À1 3 min À1 (78%), our multidisciplinary tumor board panel advocated for a surgical approach.
In November 2016, the patient was put under general anesthesia after prior placement of a thoracic epidural catheter, and standard monitoring including regional cerebral oxygen saturation was installed. A 31F Avalon Elite Bi-Caval Dual Lumen Catheter (Maquet Cardiopulmonary GmbH, Rastatt, Germany) was inserted into the superior vena cava and positioned under transesophageal echocardiographic control (Figure 2, A) . After the administration of 5000 IU heparin, the ECMO circuit was initiated and the patient was cooled down to an esophageal temperature of 34 C. The patient was put in a left lateral decubitus position. A 4-cm incision in the inframammary fold in the fifth intercostal space was made, and the chest cavity was entered with a 10-mm, 30 angled thoracoscope. After taking down some adhesions, the hilar structures were dissected and the segmental artery, vein, and bronchus Ethicon, Johnson & Johnson). A 24F chest tube was inserted through the incision, and ventilation was started again with good reexpansion of the whole lung. After closure of the incision, the patient was rewarmed to 36 C and weaned off the ECMO with subsequent removal of the ECMO cannula and extubation of the patient in the operating room. Postoperative recovery was uneventful with removal of the chest drain on the second postoperative day and patient discharge on postoperative 5. So far, 1 month after surgery, the patient is in good condition without respiratory problems or any signs of recurrence.
DISCUSSION
To our knowledge, this is the first reported case of a single-incision thoracoscopic segmentectomy after contralateral pneumonectomy. Furthermore, in this setting the use of a single dual-lumen cannula for venovenous ECMO support is a complete novelty.
Experience with the use of ECMO to support oxygenation during pulmonary resection in patients with borderline lung function is growing.
3 ECMO has the potential to allow life-prolonging thoracic surgical procedures in patients with metachronous non-small cell lung cancer and patients with localized pulmonary metastasis who would otherwise not tolerate surgery using conventional ventilation. With the use of a single jugular venous access for venovenous ECMO, the invasiveness and risk of complications may be further decreased compared with conventional ECMO access, 4 although it has to be considered that positioning of the dual-lumen catheter is more complex compared with conventional venovenous ECMO. 5 In addition to the minimally invasive ECMO approach, the minimally invasive surgical approach resulted in minimal postoperative pain and a short hospital stay despite the complexity of the whole procedure in the described case.
CONCLUSIONS
Even patients undergoing pneumonectomy can undergo curative or at least life-prolonging thoracic surgical procedures in selected cases. Although ECMO can ensure sufficient oxygenation and decarboxylation during complex surgical procedures, minimally invasive surgical approaches can further minimize tissue trauma and morbidity in such patients.
